SUMMARY A 65 year old woman with rheumatoid arthritis developed marrow aplasia and jaundice owing to D-penicillamine treatment. Recovery of bone marrow was ineffective, and the patient finally died despite intensive therapeutic measures. The rare coexistence of myelotoxicity and hepatotoxicity is presented and discussed.
Penicillamine has been used for the treatment of rheumatoid arthritis (RA) since 19641 and its efficacy has been clearly established.2 Blood dyscrasias are among the most serious adverse effects of this drug, and fatal reactions associated with bone marrow aplasia have been reported. 34 Hepatotoxicity is a rare complication of penicillamine treatment.5 Usually all liver abnormalities resolve when the drug is withdrawn. The association of bone marrow aplasia and hepatotoxicity has not been reported in the past. We report a case of fatal aplastic anaemia and jaundice caused by D-penicillamine treatment for RA. Case report A 65 year old woman had a two year history of seropositive erosive RA. After treatment with a variety of non-steroidal anti-inflammatory drugs she was given gold injections (aurothiomalate). Gold treatment was discontinued owing to recurrent episodes of leucopenia. Because of active polyarthritis and severe disability treatment was started with D-penicillamine 125 mg/day, which was increased to 250 mg/day after five weeks. Her clinical condition improved and the active synovitis subsided, enabling her to stop all other drugs except for sporadic paracetamol plus propoxyphene preparation. Periodic white blood cell and platelet counts were normal. Three months after D-penicillamine was started petechia and purpura appeared on the legs, Accepted for publication 30 arms, and trunk. D-Penicillamine was stopped, and the patient was admitted to hospital.
Physical examination showed purpuric lesions spread on large areas of skin. No lymphadenopathy or splenomegaly were found. The haemoglobin was 67 g/l and the white blood cell count 3 x 109/l (94% lymphocytes, 4% monocytes, and 2% segmented neutrophils). Platelet count was lOx109/l, and bone marrow aspiration showed absence of megakaryocytes, erythropoietic and granulopoietic cells with a relative increase of lymphocytes and mast cells. A diagnosis of aplastic anaemia was made, and supportive treatment, including packed red blood cells and transfusion of platelets, was given. Although no signs of infection were noted, the patient was treated with antibiotics (gentamicin and cephazolin). Two days after D-penicillamine was stopped jaundice was noted and laboratory tests showed a bilirubin concentration of 170 itmol/l (mostly direct), serum aspartate transaminase 80 IU (normal up to 40 IU), lactic dehydrogenase 420 IU (normal up to 300 IU), and alkaline phosphatase 120 IU (normal up to 90 IU). Haemolysis was ruled out, however, by a negative Coombs' test and normal concentrations of haptoglobin. The patient's situation deteriorated despite intensive treatment with corticosteroids, lithium carbonate, and repeated blood transfusions. Jaundice became more profound, renal failure developed, and the patient died on her 17th day in hospital. A necropsy was not performed.
Discussion
Although D-penicillamine has been found to be an efficient drug in the treatment of RA, the total complication rate in several studies has been as high as 70%, and in one study about one third of the patients' treatment had to be stopped.6 Most side effects are not severe and resolve when D-penicillamine is discontinued. The most serious and occasionally fatal complication is bone marrow aplasia. Usually bone marrow depression develops gradually, but sudden onset of marrow aplasia has been reported previously.3 4 The mechanism of myelotoxicity is not fully understood, but idiosyncrasy7 and drug interference with the synthesis of DNA8 have been suggested. Association of myelotoxicity with HLA-DR49 and with sulphoxidation capacity10 has been documented.
Hepatotoxicity due to penicillamine treatment has been reported rarely. The mechanism of liver toxicity in most. cases is hypersensitivity and it is commonly associated with skin eruption and eosinophilia.5 Fatal cholestatic jaundice has been described"; liver abnormalities, however, are usually mild and resolve when the drug is stopped. Although our patient had received a blood transfusion before the appearance of jaundice, this did not seem to be related to the transfusion as bilirubinaemia was direct, liver enzymes were increased, and the concentrations of haptoglobin were preserved.
It has been suggested that marrow depression may be more common in patients who have developed haematological abnormalities in previous gold treatment. 12 Indeed, in our patient gold had been stopped four years earlier because of recurrent leuco enia. Elderly patients may be at greater risk,' though this observation has not been confirmed. 14 Although 
